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RECEIVED 
CENTRAL FAX CENTER 

In the Claim,: JUL 0 5 2006 

L (Currently Amended) Id an earth boring bit having a bit body with at least one depending leg, 
a cylindrical bearing pin extending from the leg, a rotatable cone having a cylindrical cavity that 
fits slidingly on a journal surface of the bearing pin, the improvement comprising: 

a recess on an exterior portion of the journal surface that is in the range from 185 to 225 
degrees as seen from an inner end of the bearing pin, the journal surface being located between a 
seal and a locking ele ment groove of the cylindrical bearing pin and the recess being hollow to 
trap lubricant therein, 



2. (Previously Amended) The bit according to claim 1, wherein during operation of the drill bit, 
a lubricant pressure profile measured circumferentially around a clearance surrounding the 
bearing pin has a maximum positive peak followed by an immediate reduction zone to a 
minimum amount, and wherein the recess is located substantially at the immediate reduction 
zone. 



3. (Previously Amended) The bit according to claim 1, further comprising: 

a lubricant chamber comprising a lubricant reservoir in the body for containing the 

lubricant, and an annular clearance surrounding the journal surface; 

a pressure compensator in the reservoir for reducing pressure differential between the 

lubricant in the reservoir and hydrostatic pressure surrounding the bit; and 

a passage leading from the recess through the bearing pin to a position in the lubricant 

chamber that is substantially at the same pressure as that in the lubricant reservoir. 
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4. (Withdraw) The bit according to claim 1, further comprising a passage leading from the 
recess through the bearing pin to an unloaded side of the bearing pin. 

5. (Previously Amended) The bit according to claim 1, further comprising: 
a lubricant chamber comprising a lubricant reservoir in the body for containing the 

lubricant, and an annular clearance surrounding the bearing pin; 

a pressure compensator in the reservoir for reducing pressure differential between the 
lubricant in the reservoir and hydrostatic pressure surrounding the bit; 

a first passage leading from the reservoir to an exterior portion of the bearing pin; and 
a second passage leading from the recess to the reservoir. 

6. (Original) An earth boring bit, comprising: 
a bit body having at least one depending leg; 

a cylindrical bearing pin extending from the leg along a bearing pin axis; 
a rotatable cone having a cylindrical cavity that fits slidingly on a journal surface of the 
bearing pin, defining an annular clearance between the cavity and the journal surface, wherein 
weight imposed on the bit dining drilling causes the annular clearance to be greater on an upper 
portion of the journal surface than on a lower portion of the journal surface; 
a lubricant reservoir in the body; 

a pressure compensator mounted to the body for reducing pressure differential between 
hydrostatic drilling fluid pressure exterior of the bit and pressure in the lubricant reservoir; 

a recess on an exterior portion of the journal surface between inner and outer ends of the 
journal surface; and 
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wherein during operation of the drill bit, a lubricant pressure profile measured 
circumferentially around the clearance has a maximum positive peak followed by an immediate 
reduction 2one to substantially the pressure of the lubricant in the lubricant reservoir, and 
wherein the recess is located substantially at the occurrence of the immediate reduction zone. 

7. (Original) The bit according to claim 6, further comprising: 

a passage leading from the recess through the bearing pin to a position in the lubricant 
chamber that is substantially at the same pressure as that in the lubricant reservoir. 

8. (Withdrawn) The bit according to claim 6, further comprising a passage leading from the 
recess through the bearing pin to an unloaded side of the bearing pin- 

9. (Original) The bit according to claim 6, further comprising: 

a first passage leading from the reservoir to an exterior portion of the bearing pin; and 
a second passage leading from the recess to the reservoir. 

10. (Original) An earth boring bit, comprising: 

a bit body having at least one depending leg; 

a cylindrical bearing pin having an outer end joined to the leg and an inner end, the 
bearing pin extending downward and inward relative to an axis of rotation of the bit; 

a rotatable cone having a cylindrical cavity that fits slidingly on a journal surface of the 
bearing pin, 

a lubricant reservoir in the body; 



-4- 



HOUST0NM97348B.1 



PAGE 7/14 * RCVD AT 7/512006 1 :32:46 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/9 * DNIS:2738300 * CSID: * DURATION (mm-ss):03-38 



'JUL 5. 2006 1 2:34PM BRACEWELL & GIULIANI 



NO. 8727 P. 8/14 



a pressure compensator mounted to the body for reducing pressure differential between 
hydrostatic drilling fluid pressure exterior of the bit and pressure in the lubricant reservoir; 

wherein under operating loads, the cone becomes eccentric relative to the bearing pin, 
resulting in an annular clearance between the cone and the journal surface that has a converging 
zone leading to a minimum clearance point and a diverging zone leading from the minimum 
clearance point to an unloaded side of the journal surface; and 

a recess located on the journal surface in a central area between inner and outer ends of 
the journal surface in the diverging zone closer to the minimum clearance point than the 
maximum clearance point. 

H. (Original) The bit according to claim 10, wherein the bit has a lubricant pressure profile 
during operation that has a maximum positive peak in the converging zone near the minimum 
clearance point, and an immediate reduction zone in the diverging zone near the minimum 
clearance point, and the recess is located at the immediate reduction zone. 

12. (Original) The bit according to claim 1 0, further comprising: 

a passage leading from the recess through the bearing pin to a position in the lubricant 
chamber that is substantially at the same pressure as that in the lubricant reservoir. 

13. (Withdrawn) The bit according to claim 10, further comprising a passage leading from the 
recess through the bearing pin to an unloaded side of the bearing pin. 

14. (Original) The bit according to claim 10, further comprising: 
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a first passage leading from the reservoir to an exterior portion of the bearing pin; and 
a second passage leading from the recess to the reservoir. 

15. (Original) In an earth boring bit having a bit body with at least one depending leg, a 
cylindrical bearing pin extending from the leg, a rotatable cone having a cylindrical cavity that 
fits slidingly on a journal surface of the bearing pin, a lubricant reservoir in the body, and a first 
passage leading from the lubricant reservoir to an exterior portion of the bearing pin, the 
improvement comprising: 

a second passage leading from the reservoir to a port on an exterior portion of the journal 
surface that is in the range from 1 85 to 225 degrees as seen from an inner end of the bearing pin. 

16. (Original) The bit according to claim 15, wherein during operation of the drill bit, a 
lubricant pressure profile measured circumferentially around the clearance has a maximum 
positive peak followed by an immediate reduction zone to a minimum amount, and wherein the 
port of the second passage is located substantially at the immediate reduction zone. 

17. (Original) The bit according to claim 15, wherein the port of the second passage is in a 
midsection area between a last machined surface of the bearing pin and an inner end of the 
journal surface. 

18. (Original) An earth boring bit, comprising: 

a bit body having at least one depending leg; 

a cylindrical bearing pin extending from the leg along a bearing pin axis; 
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a rotatable cone having a cylindrical cavity that fits slidingly on a journal surface of the 
bearing pin, defining an annular clearance between the cavity and the journal surface, wherein 
weight imposed on the bit during drilling causes the annular clearance to be greater on an upper 
portion of the journal surface than on a lower portion of the journal surface; 

a lubricant reservoir in the body; 

a pressure compensator mounted to the body for reducing pressure differential between 
hydrostatic drilling fluid pressure exterior of the bit and pressure in the lubricant reservoir; 

a first passage leading from the reservoir to a port on an exterior portion of the bearing 

pin; 

a second passage separate from the first passage and leading from the reservoir to a port 
on an exterior portion of the journal surface for supplying lubricant from the reservoir to the 
annular clearance; and 

wherein during operation of the drill bit, a lubricant pressure profile measured 
circumfercntially around the clearance has a maximum positive peak followed by an immediate 
reduction zone to substantially the pressure of the lubricant in the lubricant reservoir, and 
wherein the port of the second passage is located substantially at the occurrence of the immediate 
reduction zone. 

19. (Original) The bit according to claim 18, wherein the port of the second passage is located 
at a point in the range from 185 to 225 degrees when facing an inner end of the bearing pin. 

20. (Original) An earth boring bit, comprising: 

a bit body having at least one depending leg; 
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a cylindrical bearing pin having an outer end joined to the leg and an inner end, the 
bearing pin extending downward and inward relative to an axis of rotation of the bit; 

a rotatable cone having a cylindrical cavity that fits slidingly on a journal surface of the 
bearing pin, 

a lubricant reservoir in the body; 

a pressure compensator mounted to the body for reducing pressure differential between 
hydrostatic drilling fluid pressure exterior of the bit and pressure in the lubricant reservoir; 

a first passage leading from an exterior portion of the bearing pin to the reservoir; 
wherein 

under operating loads, the cone becomes eccentric relative to the bearing pin, resulting in 
an annular clearance between the cone and the journal surface that has a converging zone leading 
to a minimum clearance point and a diverging zone leading from the minimum clearance point to 
an unloaded side of the journal surface; 

a second passage leading from the reservoir to a portion of the journal surface in the 
diverging zone closer to the minimum clearance point than the maximum clearance point, 

21. (Original) The bit according to claim 20, wherein the second passage terminates on the 
journal surface in the range from 185 to 225 degrees when facing the inner end of the bearing 
pin, with zero being top dead center of the bearing pin. 

22. (Original) The bit according to claim 20, wherein the second passage terminates in a 
midsection area between the inner and outer ends of the journal surface. 



-8- 



H0USTON\197348B.l 



PAGE 1 1114 * RCVD AT 71512006 1 :32:46 PM [Eastern Daylight Time] » SVR:USPTO-EFXRF-3/9 * DNIS:2738300 1 CSID: * DURATION (mm<s):03-38 



' JUL. 5. 2006 12:35PM BRACEWELL & GIULIANI 



MO. 8727 P. 12/14 



23. (Original) The bit according to claim 20, wherein the bit has a lubricant pressure profile 
during operation that has a maximum positive peak in the converging zone near the minimum 
clearance point, and an immediate reduction zone in the diverging zone near the minimum 
clearance point, and the port of the second passage is located at the immediate reduction zone. 



-9- 



HOUSTONM973488.1 



PAGE 12/14 * RCVDAT 71512006 1:32:46 PM [Eastern Daylight Time]* SVR:USPTO-EFXRF-3/9 * DNIS:2738300 • CSID: « DURATION (mm-ss):03-38 



